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s EXTENDED DESCRIPTION OF PART UNDER AMALYSIS:
HIGH SPEED COMTROL {ELECTRONIC CONTROL CIRCUIT) FOR THE GBvM SHUTCFF
(N.C.) VALVE |

= QUANTITY OF LIKE ITEMS: 4
FOUR CONTROL CIRCUITS PER APU COMTROLLER, 1 CONTROLLER PER APU

m FUNCTIOH:
| {1) PROVIDES AN OUTPUT SIGNAL TO OPEN THE SGVM SHUTOFF (X.C. ) VALVE

g _ S {L¥13gIN RESPGNSE TO A "START/RUN® COMMAND. |
el
FROTIDES AN JUTPUT SIGNAL TO GREM THE NORMALLY CLOSED GGVM SKUTOFF

VALYE TO MA[NTAIH TURBINE - WIGH (LE3%¥) SPEED WITHIN FLUS OR MINUS
8% WHEN HIGH SPEED IS SELECTED 8Y CREW.
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FATLURE WOQE:

PREMATURE QUTPUT, CAUSING INADVERTENT APU RESTART (PRODUCES A. SIGMAL TD
QPEN GGYM SHUTDFF VALVE AFTER AR iPU SHUTODOWN OR DURING A PLANNED

HOT RESTART PRIOR TO CDHFLETIE%I THE 209 SECOMD MAWUAL G& IMJECTOR

COOLING) gﬁﬁﬁ.ﬂ
MISSION PHASE:

PL . PRELALUNCH

Lo LIFT-0OFF

00 OH-OREIT

0o DE-QRETT

LS LANDING SAFING -

?EHICLE!PETLﬂAﬂ!EIT EFFECTIVITY: 102 COLUMBIA
103 QISCOVERY
104  ATLAWTIS
103 ENDEAYOLR
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CAUSE:
WIRE+TO-WIRE POWER SHORT, TWO INTERMAL CONTROLLER PIECE-PART FAJLURES

CRITICALITY 1/1 DURING INTACT ABORT OHLY? NO
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REQUKDANCY SCREEN A) PASS

) PASS
C) PASS
PASS/FAIL RATIOHALE:
A)
_B)
C)
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u (A} SUBSTSTEH' .
NQ EFFECT AFTER FIRST FAILURE. SECOND FATLURE CAN RESULT [N HYORAZINE
DETONATION DUE TO UNCOOLED WOT INJECTOR.FUEL PASSAGES. IF MINOR
DETOMATION:OCCLRS, THE IMJECTOR MAY BE DAMAGED, CAUSING ROUGH

COMBUSTION.  IF MAJOR UETEHATIDH ‘OCCURS, APU 1§ LOST WITH PﬂSSIELE FUEL
SYSTeM RUPTURE.

B (B) INTERFACING SUBSYSTEM({S}:

LOZS OF OHE HYCRALLIC SYSTEM, POSSIBLE LOSS OF ADJACENT HARDWARE DUE TO
APU DETONATICN.

m (C) MISSION-
LOSS GF MISSION IF FAILURE OCCURS FOLLOWING ASCENT.

& (D) CREW, VEWICLE, aND Ei GRENT(S}:

HO EFFECT AFTER Fr T Fis LURE. POSSIELE LOSS OF CREW/VEHICLE DUE TO
RAW FLEL IM AF5 p .{ND/OR -HYDRAZINE DETONATION AFTER SECOND
AILU COH RDL ER FAILURES MUST OCCUR BEFORE CREW CLOSES FUEL
.ISGLATIUH VALVES OR SHUTS OFF CINTROLLER POWER. CLOSURE OF FUEL
ISOLATION VALVES QR SHUTTING CFF CONTROLLER PONER INHIBITS THIS FAILLRE
MODE.,

o (E) FUNCTIONAL CRITICALITY EFFECTS: S
THO CONTROLLER PART FAILURES (VALVE DRIVER SWITCHES OR SPEED CONTROLLER
CIRCUIT] OR WIRE-TO-WIRE POWER SHORTS (TWO FAILURES) REQUIRED FOR THIS
FAILURE MODE. SINGLE FAILURE OF SWITCK (REF CIL 05-8N-2038-2) CAN

RESULT IN THIS FAILURE MODE.
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- DISPOSITION RATICHALE -
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= (A) DESIEN:
FOUR SEPARATE SPEED CONTROL CIRCUITS FEED INTO A FARALLEL}SERIEE
~ COMBIMATION OF VALVE ORIVER SWITCHES (FET), ELECTRICAL COMPORENTS ARE
° REQUIRED TO BE QUALIFIED, PROPERLY DERATED, AND APPLIED PER MC201-000L,

PARAGRAPH 3.3.2.2. ELECTRICAL PARTS SELECTED FROM Hroot=—i6o—tofPrt 8
PLUS, oy

{ONFORMAL COATINE PER SUNOSTRAND SFEC CP 17.32-01. CLEANLIRESS PER
MADLLO- 3ﬂtu EDHTRELLER VIBRATION CAMPED AT MOUNTING,

THE OPRL CALLS FOR GLASSIVATION FQR IMTEGRATED CIRCUIT OIE, SINGLE
- SEAL FOR TAMTALUM WET SLUG CAPACITORS, €TC. ODERATING OF E'E PARTS 15

G4-2 — 24,10
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.-ii?x . ] ATTAZRMENT :
' EXPANDED BEYOND THE SIMPLISTIC (75% X RATED) REQUIREMENTS OF THE PAGE <2 €F T
CONTRACT.
m (B) TEST:

CONTROLLER IS FUNCTTONALLY TESTED DURING ATP. CONTROLLER [$ SUBJECTED
TO AVT. CUHTRﬂLLER IS THERMAL TESTED DURIKG ATP - RAHEE 70 BEG F, 130
DEG F, 30 OEG 7.

CONTROLLER 5 QUALIFIED FCR QAVT, EMI, TEERMAL VACUUM (-65 DEG F TD LG5
QEG F, 80 K FT FOR 10 CYCLE3}, HUMIDITY AKD FLIGHT VIBRATION.

ALL EEE PARTS ARE SUBJECTED TOQ SCREENIRG AND BOX LEWEL SURN-IN TE37S WO
DETECT MARGINAL PARTS AND TO CAUSE iNFART MORTALITY FALLURES,

GMRSD: CONTROLLER/CCU TESTS ARE PERFORMED OM.EACH CONTROLLER EVERY FLOW
IURING GROUND TURMAROUND TQ VERIFY ALL FOUR SPEED COHTROL CIRCUITS AND
NO GRGUND SHORTS.

m (C) INSPECTION:
RECEIVING INSPECTION
WISUAL AND DIMENSIONAL INSPECTIONS ARE PERFORMED ON ALL INCOMING PARTS.
MATERIAL 2D PROCESSES CERTIFICATIONS ARE YERIFLED.

CONTRMINATION CONTROL
CLEANLINESS IS5 VERIFIED BY INSPECTION.

ﬁSSEHELYIIHﬁTALLATIUN

MAMUFACTURING, ASSEMBLY, AND INSTALLATION REQUIREMENTS ARE YERIFIED dY
INSPECTION.

CRITICAL PRCCESSES
SOLOERING TG NHE £300.4{3A} IS VERIFIED 3Y INSPECTIQN,

TESTING
TEST EQUIFMENT AKD TOOL CALIBRATION ARE VERIFIED BY INSPECTION. ATP IS
WITNESSED AND VERIFIED BY INSPECTION.

HANDLIKG/PACKAGING
_HANDLING, PACKAGING, STORAGE, AND HIPPING PROCEDURES ARE VERIFIED,

B (D) FAILURE HISTORY:
THQ INSTANCES OF APU HOT RESTART HAVE BEEN RECORDED IN THE PROBLEM
RESOLUTION AND CORRECTIVE ACTION (PRACA) SYSTEM. EOTH RESULTED [N
HYDRAZINE DETONATION WITH GAS GENERATCR [HJECTOR TUBE AND GAS GENERATOR
YALYE HUDULE JHAMAGE.

_EGTH UEMURRED [H TEST STANDS, AND WE[TRER WAS Ak IMWADVERTENT RESTART,

O&=2 = 7a 11
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HOWEVER, THESE INSTANCES ARE MENTIOMED HERE BECAUSE THEY SHOW THE
EFFECTS QOF A HOT RESTART. '

THE FIRST [fﬁR ABOZ84) OCCURREMCE WAS AT JSC ON 3/24/78 AS A PART GOF

DEVELQPMENT TESTING. CORRECTIVE ACTION INCLUDED CHANGING MISSION RULES

TO OPERATE A2uS CONTINUQUSLY THROUGHOUT ACA {ABORT. ONCE AROURD), ANL
THUS MAKES .& HOT RESTART UNNECESSARY.

AT THE TIME, THE APU INJECTOR TEMPERATURE LIMIT FOR HOT RESTART WAS
ALSU REVISED TO A TEMPERATURE OF 450 GEG F. 1IN ADDITION, A FEASIBILITY
STUDY OF ACTIVE WATER COQLING OF THE GAS GENERATOR TO GIVE THE APU AN
UNRESTRICTED HOT RESTART CAPABILITY WAS AUTHORIZED.

THE SECOMD IHSTANCE {CAR AR420%) OCCURRED AT JSC ON &/8/79 AS A PART OF
PREQUALEFICATION TESTING. CORRECTIVE ACTION AUTHORIZED THE ADDITION OF
AN ACTIVE WATER COOLING SYSTEM TQ COOL BOTH THE FUEL PUMP AND THE GAS
GEMERATUR VALVE MODULE AFTER SHUTOQOWN.

m {E) OPERATIOMAL USE:

CLOSESTANK ISOLATION VALVE, THEN SHUT QFF CONTROLLER POWER.
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